Abstract
183
Cluster analysis statistically aggregates observations into clusters so that each of them is as 184 homogeneous as possible with respect to the clustering variables (Sharma 1996 
192
(December to March) was also analyzed.
193
The precipitation chemistry database consisted of weekly observations but trajectories were ).
205
We analyze here the atmospheric circulation patterns and the amount and chemistry of 
226
Correlation coefficients of the regressions were considered significant when p<0.05. 
237
W, Mediterranean and Regional provenances, and with the NW precipitation amount (Table 1) .
238
Conversely, annual WeMOi showed a negative significant relationship with Northern frequency 239 and number of rainy days (R= -0.54 an -0.35; Table 1 ). Table 2 ). Also a negative significant correlation was observed for NAOi and 252 precipitation amount in SW flows (R= -0.42).
253
When considering all provenances together, the winter WeMOi was only significantly (and 254 negatively) correlated with precipitation amount (R= -0.38; Table 2 ). When split by clusters, the
255
winter WeMOi was negatively correlated with the frequency and number of rainy days in SW
256
and NE provenances; for the former one, also the precipitation amount was inversely correlated
257
( 
289
Analysis of the data at an annual timeframe (Table 1) showed the lack of correlation between
290
NAOi and the frequency of provenance, the number of rainy days and the precipitation amount,
291
whereas WeMOi was significantly correlated with several of these variables. This indicated a 292 stronger influence of WeMO in defining the precipitation in the Mediterranean coast (Table 1) . 
317
was also observed at LC.
318
In addition, results of the winter dataset showed that the changes in the frequency of 
329
The decreasing trend of winter W fast cluster frequency and the low winter fast Atlantic 330 frequencies observed (9%, 
341
The negative correlation ( 
376
In Montseny, winter precipitation amount (Table 2 ) and deposition ( 
391
in SW fluxes (Table 4) . This implies that, during years characterized by negative winter WeMOi,
392
SW air masses would convey higher deposition of the mentioned ions. Since the WeMO 
408
In Table 4 it is seen that the NAOi has a negative significant correlation with anthropogenic 
433
winter WeMOi relationship with the anthropogenic-derived species may be attributed to WAE as has been explained above. However, this provenance only contributed to 9% (Table 3) of total precipitation at our site, compared to the SW provenance which accounted for 33% total NO 3 --N, NH 4 + -N and SO 4 2--S fluxes (Table 5) A u t h o r ' s a c c e p t e d m a n u s c r i p t 
